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POPULATION CALCULATION SHEET M_C‘_ji‘ﬁ/ |

- d
Population of City (or Other Municipality) 3: Oo{l 01l People Year 60 [63% St-
il T ranster
e . v
Area of City (Planimeter Reading) 2 7% 15 Square -I»aehvos S fadkiom
Population Density [[[)+(2] ’31 152,31 _People per Square ’iﬁéﬁ‘
Average Persons per Houss (Census) N A ' Year
_ 1/4 mile] 1/2 mile] 1 mite | 2 mite | 3 mile | 4 mile
mileg - .
Area of Clty Withln Radlus (PlamimeterReading) | 0.20 | 0,59 2.5S | /0.01 | 13.25| 304/
| , 240,633,351
Population of City Within Radlus [ [B]x (3]] N ,A. /\) A % ! e
_ ' 13165%Y. 29992452
House Count Within Radlus, Outside City - S — —_ - —_ - —
Population From House Count [[7] x (4] . — _ - —_ —
. . .
Total Population Within Radius {[6] +[8]] 0 O 3,345.%2 131, L5%2 pe, 3351 395,¥.32
' # i acde Vi < b
ERROR CHECK: Wo sabdenus Avnide Yy SVe -
Area of City Outside 4 miles Square Inches & m\ﬁ\/ 0.30 4.
//’1/\‘/.,&)—3 Ao dpdenn
Population of City Outside of 4 miles-[ [§ x (3]] People 2 [ M P P
y
. <f o
Population of City (Y B+ POOP|°=t-m ‘0 L// - O
'. - 2 =

MQq‘Qﬁi‘lﬁ'eae'i’roa'iFloclii'l's?’.ﬁ o
. __then add together| .
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Population of City {or Other Municipality) M People Yoar _j_(_)_ /103 T4 St
Tmsff—r
M, leS : A
Area of City (Planimeter Reading) ﬂz‘% Square incies _ S o
pale
Population Density [[1]+[2]] 3 ) GB?‘S(” People per Square nch-
Average Persons per House (Census) Year

1/4 mile] 172 mile] t mile | 2 mile | 3 mile | 4 mile

Area of City Within Radius (Han}t#n;ffr%amng) 0, O O O O [,S0

Population of City Within Radius [ 5] x [3]1 ’ g’qoc,g(ﬂ

House Count Within Radius, Outside City
/

Population From House Count [[7] x (4]

Total Population Within Hadlﬁs {6l +[B]1 5)%4,3(,

ERROR CHECK:

Area of City Outside 4 miles Square Inches

Population of City Outside of 4 miles [ x [3]1 People

Population of City [ L [61+ ) Peopleém

PLANIMETER VERNIER SCALE
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Measure these areas clockwise,
.~ _then add together | 80
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POPULATION CALCULATION SHEET Calluamot /

Population of City (or Other Municipallty) %_, T}‘Z'ij People Year 6() /03 f//S‘f
M., ' fonSter
Area of Clty (Planimeter Reading) /’ 4 Square hehelﬂsﬁ T .
- S+Xiomn
Population Density [[{1+{2]1 %, 18% People per Square -i“f:\‘vf’\{/

Average Persons per House (Census) : Year

1/4 mile] 172 mile] t mile | 2 mile | 3 mile | 4 mile

Area of City Within Radius wmmigzw O O O O .O 0,0g

Population of City Within Radius [ B]x (3]}

Fo304
House Count Within Radius, Outside City
Population From House Count [ [7] x [4]]
Total Population Within Radius [[6] +[&]] 203,04

ERROR CHECK:

Area of City Outside 4 miles Square inches
Population of City Outside of 4 miles | x [3]) People
Population of City { Y, [6+[1 People.—‘.fi[]]

1

PLANIMETER VERNIER SCALE

! ~ 4417 Square Inches :
.Measure these areas clockwise, = ' '
7" then_add together | M0



General Ground Hater Summary

The noarthern area of Lake County is siluated in the Calumet Lacustrine Flain.,
This JdeiFb consists of Dotween 4007500 of Wisconsin Glacio
facustring sancl and gravel in the form of long-terraced dunes, bars ana beach
s The soil in bhis area s 10 the Dakville-Tawas association which
congiebes of Fine Lo medium sanc »ith scalterad deposils of orgenically rich
Tawas wilby doposits.  Sreas Soubh near the Little Calunat rivar arigioate in
Lhe Valparaisn Fordaine.  This arift consisls of sand with incentinuous deposits
aof sttt and wateriaid clay, bhis clay tavir 1s very thick in some areas.
Alluvial sibt s deposiled in and arowno Lhe Lilile Calumael River. As the
distance Suubin increases, Lhe Freguency of clay amd silt deposibs also indrease.
There are rumerous rfilbration areas alseo scatlered Lhroaghout Lhe area.  In
Phe Morbtneastern portion of Lake Counby, 3CG0-825 Ft of rdovician Dolomitic
Pimestork, Sancdslone and shale direclly uncierly Lhe surticial grife. Very few
mells are drilled into this Fformabion Deca of poor watetr gqualibty. As the
distance Fasl incres v narrow laver of Situwrian dolomilic limeslone in the
Mabasn formation overlias bne Urdovician layer, these wo layers of bodrock are
separaled by a layer of shale.  The Wabash formetion is jointed ana Lolds water
, 50 more welils are drillaed inte this Fformation. In central and eastern Lake
County & layer of Devonian Antrim and ElTaworlh shale overiyies the
aformertionad Hilurian laver.  The agquifer gensrally Flows on a fow gradient
nartheast towara Lake Michigany near Lhe Grang and Lilte Calumet Rivers aguifer
Flow may pe maltidirectional depeoding upon : di Ffereances and
precipilation.  Tha potenlial for gromd waler conlamination in Northern Lake
Counby ie bigh for oot the upper amld Jower aquifers due Lo the high
parmedabi lily of Lhe subsurface which along wilh Lhe heavy precipilation causes
the stronyg dowmieard component Lo bhe area groundwaber which could cause duownward
migration of conlaminants Lo Lhe Jower aquifer before lateral movemenl occurs.
Drinking water wells do axisht in soubhern Gary and Black Uak., Some stightiy
accurale well logs and well locabion maps are available. A public water supply
digtripution map will e available by nexbt week. This map will allow you to
confirm residenlts Lhal do rot use ground waler for drinking purposes.
(ref 2,3,4,7,8,9,)

T




Burface HWater Information

Intake Locationss:

Al intakes are localed in Lake Michigan.

Borman Favk- Pocatad due north of Madisan St approximately 1 asile
affahore in 40Fft of water.

Ogolen Invake located aboul 12 mi. east Barman Park inlake, belwean
west end of Ogdaen Dunes and east Limib of west beacn. lathi buode 37 120 12.13"
ancl Longituce 41 377 5673 approximetely L/78 wile offshore in 20 £1 of water.

~Each inbtake bas its wwn Filbration plhank and bhe sysbem 14 plaemled, e Borman
Fark intale ralbe s B4 million gal lurs/day Lhe Ogden inlale rale is 24 miflion
gal/day.  Thesa iontak diractly serve 188,000 paople. Bary, Portage, Hobart
arwd Merrivile are girectly served by Lhese intakes (Gary-Hobart Haler Coud.
Gary-tHoixart, also sells ibs water wholesale Lo Schererville, Geriffith, Sgden
Dunes and City of Lake Stalion. Two small ulilities Lhat Lthesse intakes serve
are Twrleay Crael ULiLities aml Lincoln Gardens Ubilities. Gef's 1,36

~Hammord also has Lewo intakes Lhal directly serves 105,%00 people,. Haamond
intakes also serve: ;
ity RO
R LT ) e
4HMHmm“,”"”.”~3&%
~Chicago Heignt 17,200
R 1 T T L 5
roximelely B,000 residerls in Black Dak receive Lheir waler from Hammond

5w

~ A

These intakes pump out approximabely 50 mygd and are located fo bhe norin of tMy“
41 near thair respeclive agueducts (see enclosed handoul) . ref's 37-40)

“Hhiting nas two intakes approximately LA400-LEG0 fFi. offsiore east of filtration
plandt, the intakes are in about 18 fect of water.

=These intakes serve about 5,600 people

~Intakes dare owned by Amaco (42)

C-East Chicago has an ivlake easl of Lhe agqueduct, about 1.8 miles of fshore, in
about, B-29 ft. of walter.
=This intale serves about 39,7886 people. (G0)

=South Chicago has four intakes (gates: rectangular, angular openings about 5
feet wide by 7 feel highy in about Z3 feel of waler easl of 77Lh street about 10
“feet offshore

—summer pumping rate is approximately BOO mgd

~winbter pumping rate is approximately 480 mgd

—areaa servedn by Lhis inlake: south of 38Lh slreel and includes 47 suburbs

~the Lutal population served is approximately 3.8 million people (49)



Ground water populations:

Indianas '

~Whiting, Hammond arwi East Chicago Lave no drivndking waler wells in use
ref's 1,36,38,42,44) .

~Gome drinliing water wells oo exisl in Lhe Black Oak secltion of Gary

Gary- Hobart Haver distribubion map shows bhe mambars of Lhe Black Uak community
thal are served by surface walar, some residents of Lhe area are served by
Feoples Hater Corpy (Hammoined) —this area is woundsd by Z2Llsb bHureaet to jusc soubh
of Lhe exprescuway andd Cline anc Burr Slreets.

~There are 30 residences in the area served by Peoples Hatee Corp still

drinking urourd water

~d residences sre just norlh of 2lst Slrest on 20Lh Ave.

12 residanves are on 29200 Streaet between Clivne Sltreet and EJdE
residences scallered Lhroughoul the area

=Any  areas o Black Qak not served by the Gary-Hubart Hatar Cou (surface water
disbrilbmtion map is availabded or in aformentioned area served by Peopie's
Mater Corp. are wservid by ground waber. Oref's 1,368,37,43)

KRR

~Hobart: 10 homes (v soulheast subdivision of Duck Creel are served by grouand
water welis (337

~Griffith: & residences
outsicirts of townl) (31D

are served by ground waber wel ls (scaltered aboul and at

_Highlandz Fewer Lhan 20 residences served by ground waber wells are scaltered
Lhroughout the town (32

~Herriville: Grouwnc waler populalions exisl in cenler andg nworthern areas of
town, some wel by exisl soubin of Roule 30, subdivisions of Grassfield,
Grassmeadows, and Sandpiper are served by grouncisater wells (34)

~Munsters 10 residential wells are still in use and are scaltered Lhroughout
area (35

~Lake Slaltion: 14,000 residenls are served by the Lown's 4 municipal wells
located on Union St., Vigo St., 28Lh Ave., and 27th Ave. Lake Station is hooked
up Lo Lhe Gary—tHobard system as a backup systemy Lhe area from I-60 Lo Slate St.
is sarved by Nax Chicage Gl)

~Rogsgz BOZL of the J7,000 residenls are served by the Gary-tobart system, Fastern
Ross (Colorado B9t. bo the counby Jine) s served by approximately 100 drinking
water wells (32)

~New Chicagoz All of the 2,5&1 residents are served by the Gary-Holxart lntake
Hystem (53

~Scherrervilles OF Lhe 20,000 residences ther are aboul 100 residences still
using ground water in the central to norbh central arga of town and the Sherland
Fark subdivision as well as a small subdivision off of Kennedy (&67)



Tllinoiss

-Alsips 18,202 people served by South Chicago intakes wilh esception of 4
i bdings served Dy ground waber wells on 12760 Shreal Detwesn Costher and
Cicero (12 ’

~Blue Island: 21,2008 served by Chicago inlake syslen, no grounc water use in
city L3

—Calumet City: 40,000 served by surface water in Chicago, no ground weier is
usect for dricking purposas (30)

~Calumet Park: Fost of 8,41Y residents are o swrface waler from Chicaso, 7
residents on Varmonl HGhreel Debween Aberdeen and Throup Streats are using
residential wells, also on grownd waber are Luo businesses, one on Ashiand near
L28th Street, and the obier on Yarmont Street nocbiv (04

- ' v - e oo H » I T i o oo -1 g g ] ~"\
~Crestwood: Ho=i of 10,823 vesidenls recive sulace waler from Alsip sysiem, 12
homes througheab communi by are seved by private wells (135)

~Dixmoors The I,447 resicernis dre served by waler purchased from Harvey, one
well exisbs in local Forest préserve (L&)

~Dolton: HMusl of the 24,900 residents are served by surface water from Chicago,
20 homes scattersd throughoub city are nobt on bhe systam (U7

—Evergreen Park: All of Lhe 22,260 residenls are sered by Lhe Chicago intake
system, the only drinking water wall is ab 2837 Fulaskic (18)

—Glenwood: Hosl of 9,26% residents are served by weler from Chicago Heights
(Hammond) y some ground water is used by Cotltage Grove amd Lansing, Glewwod and
Lansing and scmwe on M. Main Streel (19)

~Harveys: The majurily of Lhe 32,000 residents are served by the Chicago intake

system, Lhere are some waells in bthe soubneast section of Harvay Goutih of 139th

Streel and East of Lhe KR Lracks——~_4his area is gradual ly converling Lo surface
water so no concrate numbers are available) (20)

—Homemood: Host of Lhe 19,700 residenls are served by lhe Chicago intake system,
there are 20-Z5 houses on private wells of which B0OL are located on 1B3th Street
(212 .

—Lansing: Host of lhe 32,000 residents are served by surtface water fros the
Chicago intake syltemy 10 residences in the southeast end of Lowkn use well water
for drinking purposesin Lhe Pelers subdivision (G4)

~HMarkhams Host of Lthe 13,136 residents are served by the Chicago surface water
sysbem, approximately 20-30 homes still use yround water for drinking although
these howmes are slowly converting Lo surface water (22)

-Marrionette Park: All of Llhe 2065 residenls are served by Lhe Chicago surface
water system (23)



~Jak Forest: Ail of the 26,800 residents are on Lhe Chicago surface waler system
C24) :

—Qak Lawn: All of Lhe 60,000 residenis are on Chicago swface walar (@5

-Riverdale: Ail of Lhe 13,600 residenls receive Lheir water from the Chicago
Surface watar Systan (26D

~Robbins: All of Lhe 7,494 residents receive their waler from Lhe Chicago
surface water systom C27)

=South Holland: Fost of Lhe &2,100
system, 9 houses on Riverside amd £

a0 dents are served by Lbhe Chicegu intake
ey Streebs are still on grourd water (G8)

_Thorntonz Ali of Lhe 2,774 T are 5upp|iéﬁ wilh water from Soolh Hollard

noone s serves] by grooren waler

Surface HWater Information:

The Grandg Calumel River has a hydrogeologic divicge al Hhile Ualk Blva, Hest of
White Qalk Bivide, The Grand Cal Flows Mesty Fast of Mihite Uak Blud., the Grand
Cal Flows Eash. The Grand Calumet Flows East and out Lhe ndiane Harbore Canal,
but the direction of the Fluw of bhid area of bthe Grand Calumet and the flow of
the Indiana Harbor Canal is dependeni upon water levels of Lake Michigan. The
water levels of Lake Michigan can chaonge drastically A8™) in a pariocd as short
as 24 hours.  The e resull s Lhal bhe Grand Calumel flows out of the Indiana
Harbor Canal about H0% of the tine. IFf the tevel of Lake dichigan is high
enough all of the waler can flow Hest pasl the divide and lhe Indiana Harbor
Canal directly inbo the Little Calumeb River. .9, Steel dicharyass 350 MED near
the moulh of the Grand Calumet, Gary Sanilary Dislrict discharges &0 HED, and
Intand Hteel I90 MED walking the Flow 200 ofs at some cutfalls at the easterrmost
points of the Grand Calumet River. The east arm of ibe Little Calumet River,
Deep River, amd all of the Hest arm of bthe Little Calumel River wast of Griffith
discharge into Lake Michigan Lhrough ihe Burnse Walerway. Burns Dilch is the
western arm of Lhe Little Calumal River. Thare is olso a hyidogeologic divide in
the Litlle Calumel River dependding upon Lhe waler level in Lake Michivan, the
higher the water level, nore water will flow Hest. ref's 44-47)

Fisheries: _

The West arms of Lhe Grand and Lillle Calumet Rivers offer poor aquatic
habitabt due bto heavy inpub from industrial and dumestic pollution. Unly rough
fish populations exist moslly botlom fewders such as Carp andd Hhile Suckers).
Fishing has been raporbted along bobh rivers, even Lhough warning advisories
exisl on amournrl of fish Lhalt should be consumed. Fishing ocours regularly on
the beacih and pier at Indiana Dunes State Park and [ndiana Dunes Mational
|akeshore. Boal fishing also occurs regularly on Lake Michigan. (ref's 4,4,8)

l.ake Michigan nas commercial fisheries as well as recreational fishing.
-goho and chincok salmon

-5 leelhead

-trown tirout



=yellow perch

Direclt covtact wilh waler ocours al Irvwiiana Slate Park andg National Lakeshore
arl @b obher municipal Deaches. & porbion of the Deach s Deen ol osad down
several Limes in the lasl lwo yvears as a resull of constant waler wonitoring.
Munes Stabe Fark has ool Deen shub down within the last Wdo years Jdue to
chemical cormbamination. ()

Sensitive Erviromnmentss

~Inch ana Dunes Slale Park ang National Lakeshore ana forestl preserves near Lake
Calumet,

~Thare are webtiands along Grang ang Little Calumet Rivars, Cedar Lake, Lalke
George naear Hntting and Hobart, and naear Holf Lake. D34 of Dunes Creel and
‘Derby Dilch are used for park and wetlands.

et ancks Locabtion maps are available for bhe area which encompasses all Dndiana
diriveby Fds. ]
~Erndangered Speaies n Lake Co. include Lhe Piltchers Thislle located in
Lakeshore dues and Dlowmeoul areas in Lake and Forter counties. (6)

_Erclangered Speies v Goolk Go. ivclude Lhe Fiping Plover (akeshore beaches),
the Frarie Bush Glover and Pravie Fringed Orchid (eraries), and Pergrine Falcons
use areds in Cook Co. For breeding purposes 6)

Precipitations :
~Meaan armwal precipitation across lalkeshore ranges from 36 inches in Hest to
greater than 40 iaches in bhe East.  Maxioum: Speil and Mioninum: Fabruary.

Flows: (average)
~Grand Calumet:z Indiana Harbor 25 cfs
Near US Steel TS50 cfs
-Little Calumet:Lake George 89 cfs
Gary 14.6 cfs
South Holland 154 cfs
-Burns Ditchsz 126 cfs 48)

FEMA floodplain maps and National HWetlands Inventory maps are available for all
areas encompassing Indiana PAs.



Sewer and Storm Drain Info

BuiFnhams The area Mest of the Liltle Calumet has a combined zanitary anc storm
semer systom, he Eastern area CL/73) of bthe town nas sep

sewers,. There are 3 oulfalls where Lhe storm waler ent
River, Ld2nd and Hacldnau, Breen Bay and Enbry Ava, and bhe end of L3ELh 1.

(55
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Calumet Citys: Most of cily has combined storm and sanitary system, there are 2
shborm rebention Dasing Toecabad near 42nd and Yates, Ffrom there bhe storm water

ernters Lhe Little Cal in Lhe vicinily of Faxton Ave. (Gd)

Chicagos Al of the cily Timils have a comlsined stborn aw sanilary systen,
prb bhe lakeshore wnere the storm ssswers omplby divectly into Lake Michigan

Dotton:s Easl Dollon has combines sand Lary and storm sewers WHest Dollon has
separabte storm and sanitary « Wiiae  (he gshorm sower discharge point is the
Little Calumsl on Riverside Dr. betweon AbTanlic and Princelon and Lhere is a
sewer Jischarge point on Sinlay at Wentsworth (G99

East Chicago: The majorily of Lhe city has a combined storm relief

system (oypass) y, 2 sections of Bast Chicago have separabte sanibary and storm
samers (Roxame subdivision belweon [nhdianapolis Blvd. on Bast and Hhile Cak on
et and curporate boundey oo Houtin, and tne ubher area ts Canal St. un South
and East side, Indiana Harbor Canal ano George Canal on Northy ancd the Harbov
Zanal on the Hestly Lhe oorbivest outfall is locatend ab Canal St. amd Indiana
Harbor Cenal, an outfall al the Loll road crosses the river, and lwo area that
discharyge into bhe East and best branchn of the Grand Calumet. (64)

Glenwood: Sanitlary and storm sewers are separalte, Tuo storm sesders discharge
into Counbt Foreast Prasarve on dortheast end of town, one discharges inbo Thorn
Creal near Science Rie, one discharges inbo Thornm Creek just Easl of Arguilla
rark, one discharges inbo Deer Creek NMorth of Main Street. (60)

Highlands Siorm drainage in Highlan is divided into 4 seclions, lLhe first
autfall is located just East of Indianapolis Blvde aml the Lithle Calumet River,
the 2nd storm lakes care of parts of Kenmedy Ave and parts of western
subdivigion, the oubfall is located al Kennedy Ave and bhe Little Cal, the 3rd
storm Lakes care of Lhe majorily of Lh dity, Lhe outfall is localted at Lhe end
> 5hh Bha, the 4bh outfall is locabed ab Grace St. and North Dr. B3

Homewoodsz The storm and sanilary sewers are nol conmected, lhe slorm sewers run
into Butterfield Croek South of of 19lst from Halsted to Kedzie, from a
retention basin Lo Lhe Liltle Calumet, storm sewers also flow along Lhe west end
»f the Illinois Cenbral train tracks then North into Hagelcorest dZast of Dixie
and Wewl of Ashland) (61)

_ake Stationz The city has separate storm and sanilary sewers, runmoff enters
Jegp River at 27th Ht. GL)




Lansing: Most of Lansing has separale storm ano sanilary sewers wilh the
egxcepbion of a small area in bhe center of town, the storm sewars lead to the
Gramd Calumet where Lhere are approximately 20 oulfalls, These oulfalis are
cabed arowmd Burnham Ave, Mentworth Ave., and Bernice Ave., 10 of the 20
outfal ls are Tocated betuweon Lhese strecls (G4

Munster: Ares of combined arw separate storm and sanilary sewers ecist in
Murnster, Lk storm sowe o bihe soubnwest Soubh of Mestern railroad tracks,
Mest of Columizia) part of town dischairge west into the I inoisdincoln and
Lansing) ditch sysbem, evarybning Morbn of bhe Hestarn railroad tracks snd East
of Golumbia gischarges inlo Lhe Harl Dileh which in Lbwrm discharges inic the
Little Cal. (68)

43

New Chicago: The cily has separalte storm ang sanilary sewers, the storm sewers
Flow into Deop River wiich Flows iobo Buros Dibtoh, there are 4 outtalls, one at
Irndiana Sbreet where b intersects Degps River, one flows West into dilch and
then into Deep River ab Garfiald and fodianae 8bey vne 1s ab Towa Sb. and [odiana
HStay one ol Ohido 5. where b irvbersects Deep River (G631

Dak Lawn: Slorm and sanilary syslems are separale, the storm semars discnarge
ivbo Oak Lawa sake amd Shony Greel Dy LLOGN and Cicero, amnd cenbral and LOSth,
and aleo Ridgelana at 10Z0c. (62)

Riverdale: Riverdale has combined sanilary and storm sewers, Lhe storm discharge
points are locatsd abt ¥ ather, near Lake SHteel, one outfall 1s located on the
Cal Sag River betwmesn 130Lh near Perry SL. and one oulfall is locatesd at 130Lh
ancl Halstad. (63 '

Scherrervilles Slorm and Sanilary sewers are separale, lhe drainage dilch runs
Lhrough Highland and runs into Hart Diten winich in bra rung into bthe Little
Catumel River (&7)
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Eharhard, Philyis, Qak Lagn Waler Deplay, covtacted by Chris Zien on 62391
Lababthner, Joan, Riverdale Hater Dth"; conbacted by Ciwis Lien on 62591
Bech , Lrnestivee, thhinﬂlwatﬁr Nepla, comtactes by Clris Zien on 62591,
Devaries, Kim, Soubn Mot band HMater Dapt., conbacted by Cheis dien on G250
Comiginrtiy Fargo, Thorvbon Maler Dept., condacted by Chiris Zien on 6-25-91
Bonicy Denniu, Calumel Ciby Hater Depb., contacted oy Ghris Jien on 6-25-91
Williams, Sara, Griffitlh Maler Dept., contacled by Chris Zien on 62591
Fistrovich, Dorvbiy, Hightand Hater Co., contacked by Chris Zien on 6-27-91
Kuchta, Maryaret, tayor of Hobart, conlbacledd by Chris Zien on &-27-91

Kosho, Jaraby, Merrivile Hmtef Dapt., contacted by Chris Zien on 6-27-91
Munsler Waler Dept. conlacted by Chrie Zien on 6-27-91

Jeauwity Ricn, Gary-Hoart Heter Corp., contbacted by Caris Zien on &-12-91

ustrave, Rarb, Feople's Water Co. Hammond, IN., contacled by Chris Zien on
H-26-S1 '

Seydel , Kaiee, Hammovud Water i lbeation Depl. contactes by Todod Ramaly on
4--B~91

Bonafenlura, Tony, Hammond Waler Works, corlacted by Chiris Zien on 62491
Drbagon, Mina, Hammond Waber Works, contacted by Chris Zien on 6-24-91
FPortage Water Depl. conlacted by Clwis Zien on 6-27-%21

Blanunka, Steve, Hhiting Filtration Plant, contacted by Hary'Tierny on
o-30-91

Gary—tiohart Hat&r'CU", Hater Distribution Map, Areas served by inlakes

Fenelon, Joe, U.5.6.5. Londianapolis, contacted by Donovan Rubin on 6-26-91
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Tolpay Bolsy Ullie EPA Mater Division, conlacled by Chris Zien on 6-26-91

Rashking Gre Marlk, Lodiana Yhive Calumel Center, contacted oy Chris dien on
¥ ¥ v 4

665 1

Vil mery deem Thomas Jo O'Hrien Lock and Dam, Gontacted by Chris Zien on
G265 1

UnBaGafie kister Qualitly surveys for Th anc 1N 199
Horlrowski, Art, tast Chicago HWater Dept., Contacted by Chwis Zien on 7-2-91

ol lod, Biil, Soath Chicago Fillration Plant, Conlacted by Cheis Zien on
R o T
D ¥

Bovia, Rioe, Lake SGlation Waler Dept., conlacled by Chrris Zien on 7-2-91
Delor, bred, Ross Fire Depl., contacted by Ghvis dien on 7-2-91

Minarich, Robert, New Chicago Waler Depl., éuntact&ﬁ by Chris Zien on 7-1-91
Poorbenga, AL, Lansing Pud o Horks, conbacted by Chris Zien ovn 7-1-91
Korval inkeay Jimy, Burnbam Haler Depl., conlactedd by Chris Zien on 6*28f9%

Linderman, Richy Calumet City Puplic Horks, contacted by Chris Zien on
&-27-51

Talaslki, Buoly, Calumel Park Fublic Horks, conlacted by Chris Zien on 6-27-91
Rida, Hank,y City of Chicagoe Bewer Depb., contactad by Chris Zien on 7-1-91
Borng Boly, Dollon Waler Works, contactes by Chirise Zien on 6-26-91

Lulet Bany, Glanwood Public Works Dept., contacted by Chris Zien on 62691
Foulkes, Charles, Homewood Public Works, corbacted by Chris Zien on 6-26—91
Barretby Phil, Uak Lawn Public Horks, contactad by Ghris Zian on 6-26—91
Calominoy Vince, Riverdale Public Horks, contacted by Chiris Zien on 6~27-91
Olson, Dang East Chjuagu Seser Dopl., contacted by Chris Zien 7-2-91
Szubwyt, Mike, Hiahland Sexer Depl., corvdbacted by Chris Zien on 7-2-91
Manddung Jimy Muester Sswer Dopl., conbacbted by Chris Zien on 7-2-91

Norris, Bewverley, Scherrerville Walter Depla, contacted by Chris Zien on
7-2-91
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1980 lond are Population
1980 forcant change
Per Por 1970 1960
Square Square square quore ol
mies kdometers Number mile Idometer 1980 1970 1970 1960 1950 1940 ¥
55 645 144 120 | 11 426 518 25.3 »n3 28 102 ‘11 110 285 10 081 158 8 72 176 7 897 241 7 430 654
852 2206 n 62 84.1 32.5 A 3.5 70 86) 68 487 64 690 45 229 62 T84
238 612 12 264 52.0 2.0 2.1 -25.2 12 015 16 06} 20 316 25 496 n sQ
n 976 16 224 430 16.6 15.8 0.3 14 012 14 040 14 157 14 540 14 %06
282 0 28 630 101.5 9.2 2.5 25.2 25 40 20 326 17 070 15 202 15 on
306 793 5 411 17.7 48 =31 -10.0 5 586 6 210 7132 8 053 1M
869 2281 39 114 45.0 17.4 1.5 2.5 38 541 37 5%4 I m 37 600 38 845
250 647 5 847 235 9.1 34 —-4.3 5 675 5933 [3 8 207 80
44l 1181 18 779 423 16.3 -2.6 -1.2 19 276 19 507 18 976 17 987 1t
34 989 15 084 40.3 15.8 8.1 -2.2 14 219 14 539 15 097 16 425 16 517
2 585 168 392 168.7 1| 3 233 163 281 132 436 106 100 70 578 &“m
710 1838 444 513 19.8 1.4 -3.4 35 948 7 07 38 816 38 37 538
505 1309 14 913 1S 129 43 ~20 16 216 16 544 17 382 18 842 7 @
4489 1215 15 283 324 12.6 37 6.8 14 735 15 815 17 445 18 947 16 155
472 1223 32 817 69.1 26.7 15.2 17.8 28 NS5 4029 22 594 22 912 21 3%
509 1218 52 260 102.7 7 9.3 1.6 47 815 42 880 40 328 38 470 7 ns
958 2 481 § 253 655 5484.0 21176 44 7| 5 493 786 5129 725 4 508 792 4 063 342 3982t
446 1154 20 818 487 18.0 50 4.5 19 824 20 75) 20137 21 294 21 08S
344 896 11 062 2.0 12.3 13.2 -1.7 9 172 9 10 496 11 698 10 419
834 1 641 74 624 ny 45.5 4. 38.6 71 854 51 714 40 781 388 644
397 1 027 18 108 456 7.6 (%) -1.6 16 975 17 253 16 894 .18 244 18 58
a7 1 080 19 774 47.4 “18.3 4.1 -1.3 18 997 19 243 16 706 17 590 17 914
337 872 658 835 1955.0 755.5 350 55.7 487 966 3 4 154 599 103 480 91 %8
623 1613 21 725 U9 135 0.6 .3 21 ™ 23 40 24 430 24 %64
23 577 7 961 35.7 13.8 12.3 -10.7 7 050 7 940 9 056 8 974 8 X3
478 1238 30 944 64.7 25.0 257 6.5 24 608 3107 2) 875 n 19 013
709 1 21687 313 12.1 68 -5.4 20 752 21 946 24 582 2159 3 &
486 1258 15 265 k1] 121 48 -13 16 382 16 606 15 901 15 007 15 @9
414 1072 43 20 104.4 40.3 12.7 2.4 38 329 39 28 48 685 53137 55
8N 225 43 487 50.2 194 43 0.1 4} 900 4) 954 3 1 4“4 627 43
328 841 7 590 234 9.0 23 -29 7418 7 638 9 818 N 44 10 oM
543 1 407 16 661 30.7 1.8 =21 -2.6 17 014 17 460 18 852 20 92 2 a7
423 1095 30 582 72.3 79 15.3 8.7 26 535 2 3% 19 217 18 398 18 &1
436 1129 9172 2.0 8.1 59 -13.4 8 445 10 010 12 256 13 454 12 995
95 2 060 2 a7 3.0 neé 0.9 -3.7 23 664 U 574 25 790 26 97 26 &0
181 468 §383 2.7 1n.s 9.5 -16.4 4914 5 8n 7 530 7759 6 955
373 966 9114 4.4 9.4 78 2.6 8 451 8 237 8 416 8 949 8178
824 2133 968 703 7.2 8.9 19 3217 9 317 46 492 v 4 851
' ns 2 896 32 976 2.5 1.4 -1.7 0.1 33 532 33 542 us 32 496 32 913
590 1528 61 522 104.3 403 n.e 30.5 55 008 42 151 38 124 37 90 35 &
496 1284 1 218 28 . 8.8 54 -53 10 741 11 348 12 266 13 al 12 807
570 1 476 36 552 (A ) 248 148 -1.4 31 848 32 315 35 892 34 375 3 o
n 965 20 35.1 213 na 8.6 18 492 17 023 15 264 13 634 12 556
1 561 23 520 30 15.% 8.1 -0.3 2) 786 2) 82) 21 459 19 989 0105
346 897 9 624 218 10.7 5 9.0 7 550 6 928 8 729 10 727 10 23
524 1358 278 405 $31.3 2050 10.9 20.5 25) 005 208 246 150 388 130 206 125 30
678 1787 102 926 151.8 58.6 5.8 5.6 97 250 92 063 73 524 &0 877 50 098
3 835 37 202 15.5 44.6 411 50.4 26 34 17 540 12 115 11105 10 555
720 1 865 6) 607 85.6 33.0 11 -0.6 ‘60 939 61 280 52 250 $1 338
454 V177 440 372 970.0 KYZ N 5.1 303 382 638 293 656 179 097 121 094 104 317
1139 2 950 H2 033 98.4 38.0 0.6 05 11 409 110 800 100 610 - 97 801 97 &5
374 969 17 807 47.4 18.4 1.6 -5.5 17 522 18 540 20 21 075 21 oS
725 V877 36 328 50.1 19.4 -4.3 -2.1 37 947 38 749 34 451 34 604 3238
] 2 708 4} 38) N6 15.3 1.7 0.9 4 6% 40 34) 37 809 33 838 » N
619 } 603 31 802 S1.4 19.8 -5.2 0.4 33 538 33 456 30 671 ok 28 883
590 1 528 37 487 63.5 24.5 22 26.7 36 633 28 928 819 26 944 7 35
607 15N 147 897 243.7 94.1 324 32.5 111 555 &4 210 50 656 373 35 o
1185 3 069 119 149 100.5 388 4.1 4.5 104 389 83 877 26 5717 73 930 nwm
58t 1 506 131 375 226.) 87.2 5.1 5.7 125 010 1s 257 98 853 84 693 al
865 2 240 49 384 571 220 10.8 24 44 557 43 524 44 210 44 4
28 1 885 247 691 0.2 13t.4 -13 n? 250 M 224 689 182 307 149 349 143 &0
573 | 484 a5 760 83 1.6 0.9 38 986 39 W9 41 700 47 99 3B S
1 005 14 479 37.3 4.4 8.8 0.2 13 302 13 334 13 025 1317% 13an
534 389 19 492 %4 14.0 2.5 6.5 16 160 15193 15 326 15 358 15 118
24) 623 14 990 622 24 19 3.2 13 889 14 341 13 594 14 937 14 081
315 817 11 700 n 143 2.8 47 9 685 9 248 9 639 10 643 {]
559 1 19 286 us 13.3 ns 0.8 17 294 17 149 17 374 17 701 16 641
388 1 006 20 117 51.8 20.0 68 214 18 831 15 507 13 282 12 754 12 3%
705 1 826 3) 486 “us 17.4 47 -3.1 30 260 31 244 450 U 49 BN
568 1 an 37 502 66.0 25.5 7 -1.1 36 174 XU 35 568 35 378 M 20
328 842 4 546 “8 173 9.7 -27 13 283 13 635 131N 3 an 320
759 1 967 46 338 61.1 2.6 8.1 12.5 42 887 38 106 33 4% 28118
620 1 607 200 456 323.3 124.7 2.6 33 195 318 189 044 174 347 153 374 141 34
442 1146 21 714 - 49.1 18.9 99 - 3.0 19 7157 19 184 1 684 <] 2189
439 1137 16 58) 37.8 14.6 69 37 15 509 14 960 13 970 14 859 15 588
830 215 18 896 28 X ] -1.5 -6.7 19 185 20 552 22 155 25 340 439
34 969 4 404 ns 45 142 - -5.0 3 857 4 081 ] 7999 7 9%
526 8 840 4.5 14.8 1.1 -18.7 8 741 10 4%0 13 439 15 875 14 84
160 414 & 085 380 14.7 Fik} 9.4 S 007 4 50 4 746 3 289 505
583 1 509 35 652 61.2 <X ) 13.6 4.6 3 I » 988 31 623 33 608 29 33
350 933 17 587 489 8.8 45 33 16 829 16 299 16 889 17137 14 053
43 1 095 145 968 N4 1516 -0.5 10.4 166 T4 150 991 133 558 13 323 98 9
672 1 740 267 531 398.) 153.8 4.3 8.8 285 591 282 509 25 995 166 899 157 18
385 998 n 73.9 85 W06 --19 25 T 2% 227 13 420 38 066 37 100
866 2 242 176 089 233 78.5 9.1 10.1 161 335 144 539 131 484 17 912 11
436 1130 8 385 19.2 74 28 -1.0 8 135 8 746 9 613 11 430 1 &6
25) &9 8 142 2.5 935 08 4.4 & 098 8377 7 245 8 178 8 5%
247 .19 39 320 124 59 3.5 22 589 2 404 4 434 28 290 28 a
745 7 389 25.7 9.9 -1.6 -1.9 7 510 8 152 87N 8 88! 9 184
564 1 462 49 538 87.8 329 14 57 48 861 45 207 A1 595 40 646 40 084
450 1 483 132 078 .2 8.5 nl 189 118 649 " 189 76 185 38 342 46 082
44 1on 17 765 4259 1.6 10.5 -89 160N 17 645 20 500 21 528 19 883

NUMBER OF INHABITANTS



A COMPREHENSIVE EVALUATION OF THE OCCURRENCE,
TRANSPORT, AND FATE OF GROUND WATER CONTAMINANTS
IN THE LAKE CAILUMET AREA OF SOUTHEAST CHICAGO

INTRODUCTION

~ Background

Lake Calumet is located approximately 15 miles south of downtown
Chicago, Illinois and 3 miles west of the Indiana border (figure 1).
The Lake Calumet area has been the site of numerous industrial
enterprises, from food processing fo metal refining, since about 1860
(Colten, 1985). Originally, no control was exerted over the disposal
of industrial wastes generated by these facilities. Quite often, Lake
Calumet and the Calumet River served as the receptors of waste
discharges, particularly liquid wastes. Solid wastes, composed largely
of spoil dredged from the bottom of the Calumet River and Lake Calumet,
mill slag, and other industrial wastes, were dumped on unused land or

used to fill low-lying areas. Hundreds of acres of land in the area

were reclaimed by this method (Colten, 1985).

In more recent times, regulatory controls have attempted to
curtail such indiscriminate waste disposal practices. However, a
declining economy, principally in the primary metals industry, has
allowed a new type of industry to flourish. Waste disposal is now the
dominant land use in the Lake Calumet area. At least 31 operating or
retired landfills and waste handling facilities have been documented in
the Lake Calumet area (Illinois Envirommental Protection Agency, 1986).
The largely unregulated industrial practices of the past combined with
the industrial activities of the present, although regulated, provide

- an uncountable number of potential environmental hazards.

Certainly, industry is not totally responsible for the decline in
environmental quality. Repeated political decisions have been made to
locate waste handling facilities in this area. For example, the
Greater Chiéago Metropolitan Sanitary District (GCMSD) alone operatés
several waste treatment facilities in the Lake Calumet area. These

facilities include wastewater treatment and associated sludge

1




drying operations, incineration and associated ash disposal, and large-
scale landfilling operations. The decline in industrial expansion and
the presence of large tracts of unused land throughout the area have

increased the attractiveness of the area for waste disposal.

Until recently, the local population expressed little opposition
to waste d15p0581 practices in the Lake Calumet area. However, with
the discovery of contamination in several domestic wells at homes not
connected to public systems, the local citizenry has become organized
to oppose the use of this area as a'disposal ground for the rest of the
Chicago area. They have bégun to raise questions concerning the long-
term health effects of the presence of the large volumes of hazardous
"wastes in or adjacent to their neighborhoods. Concerns have also been
raised that past and present disposal practices have made the area

unattractive to new industries which might consider moving into the.

arxea.

Further compounding this problem has been the inability of
environmental regulations to fully protect the environment, or the
health and welfare of the impacted population. For example, federal
Superfund legislation emphasizes the protection of public water
supplies. Because the primary source of drinking water for the Lake
Calumet area is Lake Michigan, local ground-water problems do not rank
high within current Superfund pfiorities.

Within the last five years, several studies (e.g., Colteﬁ, 1985;
I1linois Environmental Protection Agency, 1986; and Ross et gl., 1988)
have been undertaken to improve our understanding of the threat posed
by environmental stresses in the Lake Calumet area. Local citizens
alsd have raised questions concerning the health risks posed to
themselves and their families (Nelson, 1987). Many of the questions
are unanswered and will remain so until more comprehensive
investigations of the occurrence, fate, and transport of the

environmental hazards in the Lake Calumet area can be completed.
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Most recently, the Joint Committee on Hazardous Waste in the Lake
Calumet Area (1987) made several recommendations designed to lmprové
environmental conditions in the area. While the proposals are cross-
cutting in their treatment of all environmental media (i.e., air, land,
and water), prominent among them was the call for establishing a .
comprehensive ground-water monitoring network for the area. It must be
recognized that grouﬁd-water monitoring, in itself, will not improve
the environment. An effective monitoring program will, however,
improve our understanding of the magnitude and extent of ground-water
contamination so that better-informed decisions can be made concerning
the proper corrective measures to implement. This proposal presents a
plan to initiate a comprehensive, long-term giound-water monitoring
program in the Lake Calumet area. This plan was developed by the
Ground-Water Section of the Illinois State Water Survey (with support
provided by the Illinois Hazardous Waste Research and Information
Center, HWRIC) for consideration by the Illinois General Assembly.

Geographic Features _

Lake Calumet is part of a much larger drainage system which will
be described herein as the Lake Calumet area. In general, this area
extends south from 95th Street to Sibley Boulevard and west from the
Indiana state line to Martin Luther King Drive. The Calumet Expressway
(1-94) passes immediately to the west of Lake Calumet; just east of the
Indiana state line is the Indiana East-West Toll Road (1-90), which
intercepts the Chicago Skyway at 106th Street and Lake Michigan. A
large number of rail services crisscross the area including the
Chicago, Rockford, and Pacific; the Illinois Central Gulf; the Penn
Central;-and the Norfolk and Western Railroads.

Topograﬁhically the area generally can be described as flat-lying
and poorly drained. Natural, pre-landfilled, topographic relief was
less than 10 feet. A unique exception to the flat topography is a
knoll protruding apﬁfoximately 20 feet above the general land surface
just north of 95th Street. This knoll marks the location of the aptly

named Stony Island, a geologic outcrop which played an important role
in the formation of Lake Calumet.
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The primary outlets for water from the Lake Calumet area are the
Calumet, Grand Calumet, and Little Calumet rivers (figure 1).
drainage flows either to Lgkenﬂichigan or to the Illinois River
Waterway through the Calumet Sag Channel. The 0‘Brien Lock and Dam
located jusF south of Lake Calumet on the Calumet River controls the

Surface

direction of flow on the river. Flow from Lake Michigan down the
Calumet River and into Lake Calumet occurs when the gates at the lock
and dam are open. When the gates at the lock and dam are closed,.flow
is from Lake Calumet toward Lake Michigan (Demissie et al., 1987).

The most recent USGS 7}’ series topographic maps (photo-reviséd
1973) do not show the existence of, nor therefore the elevation of, the
recently developed landfills. Without this informationm, potentiai
changes in drainage patterns created by these man-made topographic
features are largely unknown. Surface drainage patterns are further
complicated by highway construction and facility storm drainage
control. Drainage patterns play an important role in determining the
movement of contaminants in surface runoff and in potential interaction
with ground water. These patterns are presently being studied by the

Surface Water Section of the Illinois State Water Survey under contract
to the HWRIC.

Geology and Ground-Water Resources

The geology and ground-water hydrology of northeastern Illinois
have been extensively studied and lnterpfeted by several inﬁescigators
(e.g., Suter et al., 1959; Willman, 1971; Visocky et al., 1985).
Principal emphasis in recent years has been placed on declining ground-
water levels in the Cambrian and Ordovician aquifers and the potential
for water supply for northeastern Illinois communities .(Schicht et al.,
1976; Gilkeson et al., 1983; Sasman et al., 1982).

The geology of the Lake Calumet area is characterized by
unconsolidated Quaternary material underlain by thick sections of

sedimentary rocks. The Quaternary deposits are principally lake plain

- sediments, lacustrine silts and clays, and some sand and gravel. The




present Lake Cal&mec is a remnant of a higher Lake Michigan which
‘receded to its present position over 10,000 years ago. The prehistoric
lake receded, leaving a low, flat plain of lake-bottom fine silts and
clays. The rocky knoll which marks the present location of Stony
Island is believed to have deflected southerly-flowing water to the
east, inhibiting the deposition of coarser materials beneath the Lake
Calumet location (figure 2). Sandy beach ridges along Lake Michigan
situated just to the east and south of Lake Calumet are further

reminders of a once larger Lake Michigan.

Many of the surficial materials adjacent to Lake Calumet now
consist of various man-made materials including demolition debris
(e.g., concrete rubble and stone), incinerator ash, and solid waste.
Depth to bedrock in undisturbed areas is approximately 65 to 80 feet.
Depth to bedrock in some filled areas may exceed 125 feet. Well
records indicate that thin deposits (i.e., 5 to 10 feet) of sand and
gravel occur at the bedrock surface. These unconsolidated materials do
not readily yield water to wells and are not considered a viable
ground-water source even for domestic supplies, which require less

vater than industrial supplies.

The bedrock surface in the Lake Calumet area is dolomite of
Silurian age (figure 3). Most small-capacity wells In the area are
completed in the dolomite at depths of 300 to 400 feet. Depending on

the size and frequency of the fractures encountered, well yields in the

dolomite range from 5 to 30 gallons per minute.

Beneath the dolomite lies approximately 200 feet of Maquoketa
Shale. The Maquoketa Shale 1s the major confining unit to underlying
aquifers throughout northeastern Illinois. The Héquoketa Shale
separates the dolomite from the underlying Glenwood-St. Peter Sandstone
and.deepet formations. The Glenwood-ét. Peter constitutes the
principal aquifer of the region. Large-capécity wells capable of
producing at rates of greater than 500 gallons per minute have been
developed in the Glenwood-St. Peter-Sandstone and in underlying
formations at.depths of 1000 feet. According to Kirk et al. (1985),
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total ground-water withdrawals in 1984 for the six townships
surrounding Lake Calumet were only 244,000 gallons per day. Nearly all
(more than 99 percent) of these withdrawals were due to industrial
pumpage from Cambrian-Ordovictan aqﬁifers.

Because of the low elevation of the Lake Calumet area, the water
table is very near the land surface. In general, the water table
elevation can be readily observed by surface water elevations in Lake
Calumet and surrounding ditches. Ground-water elevations in the
dolomite wells range from 20 to 40 feet below ground surface,
indicating an overall downward movement of shallow ground water to
recharge the underlying bedrock. No studies have been conducted to map
the direction of shallow ground-water movement near Lake Calumet or the
amount of ground-water discharge into the lake. Similarly, no studies
bave evaluated the impact of local ground-water discharge on near-shore

Lake Michigan water quality. This study will accomplish these goals.




1991 Indiana Fish Consumption Advisories

River, Stream or Lake
Clear Creek in Monroe Co.

Pleasant Run Creek and Salt

Creek downstream of Monroe
Reservolr Dam in Morvoe and
Lawrence Countles

Efiok Ditch and Wea Creek from lts
confluence with Efliott Ditch in
~ Tippecanoe County

East Fork of White River from
Bedlord to Willlams Dam

East Fork of White Rlver below
williams Dam In Lawrence Co.

White River In Delaware Co.
downstream from the Yorktown Bridge
(C.R. S75W)

West Fork of White River from
Noblesville to HamiltonwMarion
Counly fline

Stoney Creek downstream from
Wiison Ditch south of Nobleswville

Little Mississinewa River ln
Randoiph County

Misstssinewa hlver from one mile
above the confluence of Little
Mississinewa Rlver and downstream

1o Rigevile

. St Joseph River in St. Joseph and
Ekhan Counties

Maumee River below Ft. Wayne
to state fine

Sand Creek and Muddy Fork of
Sand Creek near Greensburg and
" Decatur County Reservolr

Grand Calumet River, East and
West branches, and the indlana
Hasbor Ship Canal in Lake Co,

Waldd Creek downstreamof -
the Waterworks Dam in Kokomo
to the Wabash River

Kokomo Creek in Howard Co.
from U.S. 31 1o Wildcat Creek

~ Linte Sugar Creek in Montgomery Co.

Sugar Creck in Montgomery County
south of 1-74 10 S.R. 32 bridge

Fish Specles Scope aof
Involved Advisory
At 2
Al 3
A 3
Al 3
Carp 2
Carp 2
All 2
All 3
All 3
Carp 3
Catfish 3
Carp ‘ 2
Carp 2
Al 2
Al 3
A 3
Al 3
All 3
Al 3

Lake Michigan
and Tributaries
Fish Advisory
Specles Advisory
Brown Trout Group 2
under 23°
Brown Trout Group 3
over 23°
Carp Group 3
Catfish Group 3

Chinook 21-32*  Group 2
Chinock over 32° Group 3
Cohoover26®° Group 2
Lake Tiout :

20-3° Group 2
Lake Trout Group 3
over 23°
Ohio River
Fish Advisory
Spocles - Advisory
Cap Group 2

Channel Catfish Group 2
under 19°

Channel Catfish Group 3
over 19°

Adyvisories fall in three
categories. A Group 3 -
advisory indicates that no
one should eat designated
species from named
waterways. A Group 2
advisory means that adult
men and women not of
child-bearing age should
consume no more than 1
meal per week consisting of
up to one-half pound of
flesh of designated species
from named waterways.
Women of child-bearing
age and children under the
age of 18 should not
consume any of the fish
listed in Group 2. ,
Undesignated species in
named waterways and all
waterways not listed on the
advisory receive a Group 1
rating whichmeansno
consumption advisory is in
effect.




1990 Sport Fish Health Advisorles
for lllinois Waters

Organochlorine Contamination in Fish

Water Body Level of Contaminants
Group 1-Low Group 2-Moderate Group 3-High
Lake . Lake trout Lake trout Lake trout
Michigan up to 207 20-23° over 23 ,
Coho salmon Coho salmon Chinook salmon
up to 26° over 26° over 32°
cmnook salmon Chinook salmon Brown trout
up to 21° 21-32° over 23°
Brook trout Brown trout Carr
Rainbow trout up to 23° Catlish
Pink salmon
Smelt
Perch .
Lake White crapple Bigmouth butfalo Channel catfish
Springfield Carp under 26° : Carp over 26
Flathead catlish Flathead catfish
under 16° over 16°
Largemouth Bass
Lake Channel catfish Flathead catfish
Decatur Bigmouth buffalo
Lake Camp Channel catfish
Taylorville Bigmouth buffalo
Clinton Channel catfish
Lake
Lake Largemouth bass Camp
Bracken Bluggil Channel catfish
Crapple
Crab Bultheads Carp
Orchard Whhe c ]
Lake Largemouth bass
ml of Bluegil
e 148) Channel catfish
Crad Bullheads Channel catfish Carmp over 15°
Orchard White crapple Carp under 15°
Lake Bluegil
east of Largermouth bass
oute 148)
sPlal Channel catfish Carp
gi.m lrol:. Smalimouth butfalo
Lociport to Drum
Kankakee
River
Confluence
Hiinois River Camp
headwater to
Starved Rock Dam
Mississippl River
Des Moines River Camp )
Confluence 0 Channei catlish
Lock and Dam 20
Lock and Dam 24 Channel catfish
to Lock and Dam 25
llinols River Confiuence Channel catfish
to Alton, 1L Cap
Jofferson Barracks Camp
Bridge to Ft. Chartres, I Channel catfish
Ft. Chartres Camp
to Calro, 1. Channel catfish
Lock and Dam 22 Shovelnose
to Cairo sturgeon and
sturgeon eggs
Group 1: Lowest level of contaminants
Group 2: Moderate levels of contaminants; children, pregnant women,

women who mayrbecome pregnant and nuralng mothers should
" not eat Group 2 fish; all others should limkt their consumgption of
these fish to one meal per week.
Group 3: High levels of contaminants; no one should eat Group 3 fish,

Questions about the
taminant Monitoring

What chemicals are tested?

The thirteen commercial pesticic
lubricants listed in the following table
program. These products are manu:
and chlorine and are classified as or¢
pounds. Chlordane, heptachlor, aldr
the same components but their circu
ture further identifies them as cyclod
aid in the identification of new source
tential contamination, some whole fis
analyzed for about 50 additional che

Why were they selected?

The environmental toxicants list
selected for the routine fish tissue te
cause they are widely dispersed in ti
are persistent and common. Over tt
these compounds have been cancel
stricted by the U.S. EPA; however, t
the environment over long periods o
solubility in water have resutlted in cc
aquatic food chain.

How are fish tested for contamin:
A state fish contaminant monito
been established. IDOC biologists ¢
species from designated areas in th:
samples are carefully prepared and
to the IEPA laboratories for testing.
The U.S. Food and Drug Admin
standard used in this program calls -
portion of the fish. The tissue samp
boneless, scaleless skin on the fillet
fish. (Catfish and bloater chubs are
dard testing protocol using gas chro
ures the samples for contamination.
The laboratory results are then
USFDA tolerance levels and are us«
whether to issue a health advisory.

How-aré tolerance levels determi,
The USFDA has established ac
chemical residues in fish called leve



Figure 1. General Lake Calumet study area
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S8OURCE: Ecology and Environment, ino. 1980, after IDENR, 1988. SCALE
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FIGURE 2-4 BURPACE WATER IN THE VICINITY OF THE BTUDY AREA
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* SOURCE: USGS, Lee Watson, et al, Preliminary Analysis of the Shallow Ground-water System in the Vicinity

of the Grand Calumet River/indlana Harbor Canal. Northwestern Indiana, 1989,

FIGURE 4-3 REGIONAL GROUNDWATER ELEVATIONS IN THE VICINITY OF THE STUDY AREA
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GROUP OR | HYDROLOGIC] | oo | THICKNESS DESCRIPTION
SYSTEM| SIRIES |y o MATIO UNITS’ (FT.)
< Glacial Tt -
s> Plefoto- drsht \=y e Unconsolidated glacial deposits - pebbly
sq cene r -] 0-1004+ clay (111}, siit. and gravel. Alluvial
] aquifers |- ; o siits and sands aloag streams.
.
A
=€ Carbondale _—
é a Tradewater |l absent sm:;‘::??‘::.:;. flne-grained; lime-
2 g _— H : Y-
‘ b e — = —
- & —
H i ‘:'d.k'- _.-_ﬁ Abgent Shale. green and brown, dolomitic; dolo-
3 % 00! E mite, silty. ’
; p—
3 n g Absent Shale, calcareous: ltmestone beds, thin,
-] |
Port Byron gl 8/
[] Ra .
g Niagaran w:‘:::'h. Silurian E f] ‘/ 0-46% Dolomite, silty at base, locally cherty.
3 Jolet I
« Alexan- | Kankakee g 77
Edgewood / S —,
cn:":;:: Maquoketa | Maquoketa % —]-_j 0-250 Shale, gray or brown; locally dolomite
E — and/or limestons, argillaceous,
Gatena - 71 Dolomite and/or limestone, cherty.
Mohawk- | Decorah Galena- 7] 220-3504 Dolomite, shale partings, speckled.
fan Platteville Dolomlte and/or Umsstone, cherty, sandy
a Platteville at base.
7
_5_ Glenwood | =1 Sandstone, fine- and coarse—grainad;
g P little dolomite; shale at top.
Chazyan | 8t. Peter ‘::.nr :teir- Y 100-650 | Sandstone, fine- to medium-grained;
: - retersl- Jocally cherty red shale at base,
Shakopee % ' Dolomite, sandy, cherty‘ {oolitic); sand-
Pratrie &  New  |Prairte du || 0-340 . e A
Chien |Richmond Chien {3} ::;dslom, N with b 4
omite, white to , coarse-grained,
Oneota 5 — pink N
Trempea T 5
rempea~ rempes-
leau leau g 0-225 Dolomite, white, fine—grained, geodic
B quarts, sandy at base.
3k
r . r . 45-178 Dolomite, sandstons, and shale, glaucon-
itic, green to red, micaceous,
a lronton
g Gla’r::::l;e 308-270 | Sandstone, fine- to medium-grained, well
5 Galesville sorted, upper part dolomitic.
& l:auCla.ll; Shale and sil . dolomitie, gl
upper . o Py ‘ 104
Esu Classe|  middle = 235-450 tic; sa Y itic, gla .
beds) ..
el . . |
Sandstone g P Sandstone, cosrse-grained, white, red
Eau Claire | 5| ‘— ] 20004 in lower half; lenses of shale and
Mt. Simon] Qlowen) & f ] - - 1 sthstone, red, micaceous.
Mt. Simon | X ——
Precambrian crystalline rocks

A
Figure 3. Stratigraphic column for the Lake Calumet region
(modified from Suter et al., 1959)
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I 1Introduction

Tﬁe State of Indiana and the United States Environmental Protection
Agency (USEPA) both agree that additional concerted state-federal effort
is needed to improve Grand Calumet River-Indiana Harbor Canal (GCR-IHC)
water quality to the point where mu1t1p1é uses could be sustained. Toward
that goal, the Sfate-USEPA Agreement has highlighted northwest Indiana as
the area uhere extensive state pollution control resources should be con-

centrated. As a preliminary step, the subject review was prepared to

better define the remaining ecological problems within the GCR-IHC systenm,
Because of the complexity of this system - both hydraulic and pollutional
- this assessment deals with the GCR-IHC alone. It does not consider 6CR-

IHC effects upon southern Lake Michigan, to which the GCR-IHC discharges.

o
TR
e

RN iq

Il Background
The Grand Calumet River Basin {s located in the northwest corner of Indfana
and the adjacent area of Il1linois. The basin s contained almost wholly with-
;-in Lake County encompassing approxiaaiely 43,242 acres. The Little Calumet
* River borders to the south while Lake Michigan lies to the north.

1.



The‘érand Calumet River (GCR) orfginates near 8 serfes of lagoons west of Mar-
quette Park (Fig..l). At one time these lagoons were the rlverabuth. but diversion
of river waters at the Cal-Sag Canal and Indiana Harbor ,Canal (IHC) has greatly
reduced the flow. Eventually the mouth of the river was closed by drifing sand and
aquatfc vegetation. Presently the GCR 1s 13 river miles long (westward flow),

being joined by the IHC three miles east of the 1111nois border. Waters entering

the IHC flow about five miles to the north and then northeast, exfting fnto southern

Lake Michigan,

The topography of the Basin is flat and the river {s shallow with the bottom
covered with a mixture of organic debris, mud, and sludge. Due';o man-made alter-
ations to the stream channel, the flow pattern of the Grand Calumet River and the
Indiana Harbor Canal (a man-made channel which connects the GCR to Lake Hichigaﬁ)

. s quite complex., The east branch of the GCR flows westward to the THC which flows
“%“i:;ﬁﬁfthudcd-to the Lake. ‘The west branch of ‘the GCR, however, s divided 1Hto.tuo:1"
segments which ;ré normally separated by a natural divide located near the east

edge of the Hammond municipal wastewater treatment plant. Water {n the east seg-
ment of the west branch joins the east branch of—fhe river to form the IHC. Water

"7 1n the west segment of the west branch on the otiér hand, occasfonally flows west-

The IHC normally flows to Lake chhigan beCAuse of the great rate at uhtch-lake
... water. s pumped fnto the canal via the Grand Calumet River by the U.S. Steel-Gary
SRR T'Horts. However, the canal's flow may reverse itself for short periods of time,

_ according to the stage of Lake Ntchigaﬁ. Figure 2 {l1lustrates the stream flow
‘patterns of the Grand and Little Calumet Rivers. Since no U.S.6.S. gaging stations
. re.located within the Grand Calumet Basin, no information 1s available regarding
-'the maxinun and mintaus flows of the GCR,
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The backwater or estuary effect on the GCR-IHC caused by the varying Lake

Michigan water levels makes a river stage-discharge relationship - the relation-

ship measured at a gaging station - impossible to define. An additional gage
to compensate for the backwater effect would produce results that could be as.
much as 50 pércent in error. However, the expense of the multiple gages and the
expected unreliability of the data, precludes establishment of a dual system 1in
this area (7). Recent average flows have been estimated (1) and are discussed

Page 9.

The major concentrations of population in the Bagin are located in and around
the cities of East Chicago, Gary, Hammond, and Whiting. Domestic and industrial
wastewaters generated from these cities are discharged to the Grand Calumet River.

 Currently, three (3) municipal and 74 industrial point sources discharge to the
{?3 Grand Calumet Basin {see Table I). The Hammond and Gary Sanitary Districf waste-

R . water treatment plants are regional facilities which serve some towns and industries

L 7% - ocated: outside the Grand Calumet River Basin,

The GCR-IHC area has a population of over 500,000 and has one of the most con- /

centrated steel and oil complexes in the nation. In excess of 90 percent of the'

s water flowing in the GCR-IHC-system enters as treated wastewater, industrial cool-

1ng/process uater,_andAas_stncm_unten-

-~ 11 Hater Quality

1 ;p
! !’" ‘!”

- 0f ali'lndianj streams, the Grand Calumet ﬁiver and the Indfana Harbor Canal vio-
late all of the State HWater Quality Standards (WQS) most frequently. The GCR-IHC
water quality standards, which protect for partial body contact, limited aquatic

l'f!ifé?ahd"industrial water supply are shown as Appendix B. While the water quality -



